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One  of  the  shortcomings  of  current  real  image  displays  is  the  lack  of 
perceived  parallax  due  to  head  movement.  To  solve  this  problem,  the  Computer 
Image  Generator  would  have  to  compensate  for  changes  in  viewpoint  as  the  head 
moves. 

Perceived  parallax  is  a  function  of  the  following  variables: 

-the  distance  the  viewpoint  is  shifted. 

-the  distance  from  the  object  to  the  image  plane. 

-the  distance  from  the  viewpoint  to  the  image  plane. 

Figure  I  shows  the  angular  parallax  relationships  for  a  shift  in  viewpoint 

parallel  to  the  real  image  plane.  An  object  at  infinity  appears  to  shift  the 

same  distance  and  in  the  same  direction  that  the  viewpoint  is  shifted 

(S  =S).  However,  a  finite  distance  object  would  not  appear  to  shift  as 
oo 

far.  The  ratio  of  the  apparent  shift  of  a  finite  distance  object  to  the 
apparent  shift  of  an  infinite  object  (S^/S)  is  shown  by  calculations  to  be: 

Si/S  =  1/ ( I+D) 

Figure  2  plots  the  ratio  S../S  as  a  function  of  object  distance  for  a 
fixed  lm.  distance  from  viewpoint  to  image  plane  (similar  to  the  Advanced 
Simulator  for  Pilot  Training).  From  this  graph  we  see  that  the  apparent  shift 
of  objects  at  distances  greater  than  30  m.  would  not  differ  significantly 
from  the  shift  of  an  object  at  infinity.  (S^/S  =  1.0  for  1  30m) 


1 


These  results  indicate  that  an  adequate  means  to  compensate  for  head 
movement  parallax  might  be  to  shift  the  entire  real  image  by  the  magnitude  of 
the  vector  component  of  head  movement  parallel  to  the  image  plane.  Parallax 
correction  would  then  be  similar  to  that  of  a  virtual  image  display.  Although 
parallax  compensation  error  would  exist  for  close  objects,  this  error  would 
diminish,  becoming  imperceptible  for  objects  at  distances  greater  than  30m. 

It  is  recommended  that  a  study  be  initiated  to  determine  the  training 
effectiveness  of  a  real  image  display  incorporating  head  parallax  compensation 
as  described  above.  If  proven  feasible,  virtual  image  displays,  with  their 
inherent  transmission  loss  due  to  collimating  optics,  could  be  replaced  by 
real  image  displays,  resulting  in  an  increase  in  brightness. 
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FROM  SIMILAR  TRIANGLES: 


VP  •  ORIGINAL  VIEWPOINT 
VPS  -  SHIFTEO  VIEWPOINT 
D  •  DISTANCE  FROM  VIEWPOINT  TO  IMAGE  PLANE 
I  •  DISTANCE  FROM  OBJECT  TO  IMAGE  PLANE 

S,  -  APPARENT  SHIFT  OF  OBJECT;  IN  IMAGE  PLANE  AS  VIEWPOINT  IS  SHIFTEO. 

FIGURE  1 

ANGULAR  PARALLAX  RELATIONSHIPS 
FOR  A  SHIFT  IN  VIEWPOINT 


